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Description 

[0001 ] The present invention relates to a machine for 
mounting electronic components comprising a machine 
for mounting electronic components comprising a board 5 
conveyor section for conveying in a transporting direc- 
tion circuit boards through a board carry-in area, two 
board positioning areas and a board carry-out area in 
this order and stopping them in the board positioning 
areas, an electronic component storage section dis- 
posed along the board conveyor section for supplying 
the electronic components sequentially, a head unit hav- 
ing a plurality of component pick-up units, each pick-up 
unit having a pick-up nozzle for receiving one of the 
components from the component storage section and 
placing it onto a board positioned at a positioning area, 
and each pick-up unit (34) including an angular position- 
ing device forthe nozzle, and an XY robot for supporting 
and moving the head unit in an X direction parallel to the 
transporting direction of the boards and in a Y direction 
perpendicular thereto, wherein the head unit has two 
transport units supported slidably on one X-guide, each 
transport unit being movable independently to the other 
in the X direction and having at least one component 
pick-up unit. 

[0002] The present invention also relates to a method 
for mounting components in an electronic component 
mounting machine, comprising the steps of conveying 
circuit boards through a board carry-in area, two board 
positioning areas, and a board carry-out area in this or- 
der and stopping them in the board positioning areas, 
picking up components from a component storage sec- 
tion with pick-up nozzles, altering the angular orientation 
of each picked up component by an angular positioning 
device of a pick-up unit, positioning two transport units 
above predetermined X coordinate positions on the 
boards placed on respective board positioning areas 
with independent movement in an X direction, position- 
ing by an XY robot, one of the transport units above a 
predetermined Y coordinate position on the board 
placed on one of the board positioning areas. 
[0003] As shown in Fig. 1 0, in a conventional electron- 
ic component mounting machine, an electronic compo- 
nent is fed one by one by means of a component feeder 
3 from a reel 2, which has a paper or plastic tape wound 
around and contains electronic components thereon, 
picked-up by a head unit 4, and mounted on a circuit 
board 5. 

[0004] The head unit 4 is moved in XY directions on 
a plane parallel to the circuit board 5 by means of an XY 
robot 6. 

[0005] Referring to Fig. 11 showing an enlarged per- 
spective view of the head unit, the head unit 4 has gen- 
erally one or more component pick-up units 7, 7, and is 
supported on the XY robot 6 via a mechanical interface 
member 8. 

[0006] The component pick-up unit 7 has a structural 
member 9 fixed on the surface of the interface member 



8, a bracket 11 movable up and down along a vertical 
straight guide 1 0 supported on the structural member 9, 
a z-motor 13 for driving the bracket 11 in up-and-down 
direction via a ball screw 12 mounted on the bracket 11 , 
a pick-up nozzle 15 attached at the lower end of a ver- 
tical shaft 14 mounted on the bracket 11 , a 9-motor 16 
mounted on the bracket 11 for controlling the angular 
position of the nozzle 15 by rotating the shaft 14 about 
its axis, a position detector 1 8 mounted on the structural 
member 9 for detecting the position of an electronic 
component picked-up by the nozzle 15, and a camera 
1 9 mounted on the structural member 9 for recognising 
marks on the circuit board 5, pick-up position on the 
component 17 at the time of picking up the component 
and the position of the component 1 7 mounted on the 
board 5. 

[0007] By equalising the distance between the pick- 
up nozzles on the pick-up units 7 with the distance be- 
tween the top ends of the feeders 3, a plurality of pick- 
up units 7 can pick-up a plurality of components at the 
same time, and the same number of picked-up compo- 
nents as the number of nozzles can be placed on the 
board 5 simultaneously at each XY movement by the 
XY robot 6, hence the mounting time can be shortened. 
[0008] In Japanese laid-open patent publication No. 
Hei 9-307286, which corresponds to EP0808091 A1 , a 
component mounting machine having a X guide rail on 
which two head units are mounted movable independ- 
ently of each other is disclosed, where the components 
picked-up by both heads are placed onto respective pre- 
determined positions on two boards independently po- 
sition ed, with respect to each other. 
[0009] WO 95/1 9099 discloses a surface mount ma- 
chine having one or more component pick-up devices 
movable independently in a first direction and two wag- 
ons movable independently in a second direction per- 
pendicular to the first direction, for carrying printed cir- 
cuit boards between a conveyor position and a mounting 
position adjacent the pick-up devices. . 
[0010] As described above, as the number of pick-up 
units 7 increases with respect to the XY robot 6, the cy- 
cle time of picking up and mounting the components is 
reduced to improve productivity, theoretically. 
[0011] However, even if the number of pick-up units 
7 increases, the productivity cannot be improved in pro- 
portion to the increase of the number. On the contrary, 
the productivity might be reduced relatively to the in- 
crease of the number of units. 

[0012] In addition, since the increase of the number 
of pick-up units means the increase of transportation 
mass forthe XY robot 6, it may become difficult to main- 
tain the moving speed and acceleration of the units, 
which sometimes results in longer cycle time of picking- 
up and mounting the components. 
[0013] For solving the above problems, there is such 
an apparatus that a head unit is moved only in X direc- 
tion (transporting direction of the board) and the board 
is moved in Y direction perpendicularly. Another case is 
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to provide two beams in X direction, being mounted re- 
spective head units thereon. 

[001 4] However, in the former case, the apparatus oc- 
cupies large installation area and has difficulty to attain 
high speed operation. In the latter one, component stor- 
age sections have to be provided in front and rear sides 
of the apparatus, which means complicated structure, 
higher cost for production line, and higher cost of appa- 
ratus. 

[001 5] In the machine disclosed in the Japanese laid- 
open patent publication Hei 9-307286, when placing the 
components by two head units, after placing the com- 
ponent of one side, the X rail having two heads has to 
be moved in Y direction, and then the other side com- 
ponent is placed onto the other side board. Therefore, 
it takes longer mounting cycle time. 
[001 6] It is therefore an object of the present invention 
to provide an electronic component mounting machine 
and method therefor for mounting electronic compo- 
nents in high speed without increasing installation area 
of the machine and its cost with a simple structure. 
[0017] The above object can be achieved by a ma- 
chine cited in claim 1 appended hereto. According to a 
first aspect of the present invention, a machine for 
mounting electronic components is provided in which a 
Y-motor drives one of the board positioning areas in the 
Y-direction relative to the other board positioning area 
so as to correct a Y direction deviation between a com- 
ponent to be mounted on a board placed on said one of 
the board positioning areas and a component to be 
mounted on a board placed on the other board position- 
ing area. 

[0018] The above object of the invention can be 
achieved by a method cited in claim 2 appended hereto. 
According to a second aspect of the present invention, 
a method for mounting components in the machine for 
mounting electronic components is provided, in which 
said other board positioning area with movement in the 
Y direction is positioned relative to said one of the board 
positioning areas to correct a Y-direction deviation be- 
tween a component to be mounted on a board on said 
one of the board positioning areas and a component to 
be mounted on a board placed on the other board posi- 
tioning area so as to position the other transport unit 
above a predetermined Y coordinate position of the 
board, and the picked up components are placed onto 
the two boards substantially simultaneously. 
[0019] In this invention, the head unit has two trans- 
port units supported sltdably on one X-guide, and at 
least one of the board positioning areas can be moved 
and positioned in Y direction relative to other board po- 
sitioning area. Therefore, when the components are 
mounted on the boards simultaneously, the displace- 
ment of both X and Y directions between the plural 
boards can be easily corrected. Consequently, electron- 
ic components can be mounted on the boards in high 
speed. 

[0020] Since the transport units are supported on one 



same guide, the machine can be simplified and be of a 
smaller size. 

[0021] Embodiments of the invention will, be de- 
scribed hereunder, purely by way of example, with ref- 

s . erence to the accompanying drawings. 

[0022] A perspective view of a component mounting 
machine 20 embodying the invention is shown in Fig. 1 . 
The machine 20 comprises a board conveyor section 24 
for transporting and stopping boards 22A.22B in one di- 

10 rection (X direction), an electronic component storage 
section 26 disposed along the board conveyor section 
24 for supplying electronic components sequentially, a 
pair of transport units 28 A, 28 B for receiving respective 
components from the component storage section 26 

15 and mounting them onto the boards 22, and an XY robot 
32 having an X-guide 30 for supporting the transport 
units 28A ( 28B which are slidably movable in X direction 
in parallel with the transport direction of the boards 22, 
and driving the X-guide 30 in the direction Y perpendic- 

20 ular thereto. 

[0023] Each of the transport units 28 A ,28 B have three 
pick-up units 34 similar to Fig. 1 1 , and a camera 36 (po- 
sition detectors are not shown). The transport units 28A, 
28B are supported on the X-guide 30 via mounting 

25 plates 29 A, 29 B working as mechanical interface mem- 
bers (see Fig.3). 

[0024] Fig.2 shows an enlarged perspective view of 
the board conveyer section 24, which has, sequentially 
in board transporting direction, a board carry-in area 

30 24A, a second positioning area. 24B, a first positioning 
area 24C, a board carryrout area 24D, and conveyers 
25A through 25 D, each of which can independently 
transport and stop the boards 22, 
[0025] The boards 22A, 22B are positioned at the first 

35 . and second positioning areas 24C, 24B, respectively, 
so that the respective components can be placed on the 
boards by two transport units 28A, 28B. 
[0026] As shown in Figs.1 and 2, the first positioning 
area 24C has a U-shaped frame 38, which supports the 

40 conveyer 25C and are supported movable horizontally 
in Y direction along a Y-direction straight guide 40 
through a ball screw 42A driven by a Y-motor 42. 
[0027] Reference numerals 44A.44B in Fig.1 desig- 
nate transport motors for driving the transport units 28 A, 

45 28B, via belts 46A,46b, respectively, along the X-guide 
30. 

[0028] Both ends of a X-direction beam 31 together 
with the motors 44A, 44B are supported on a Y-direction 
guide 48 of the XY robot 32, and are sltdably movable 

so in Y direction driven by a motor (not shown). 

[0029] The component pick-up units 34 on the trans- 
port units 28A.28.B have respective pick-up nozzles 
50A,52A,54A and 50B,52B,54B (see Fig.3), which an- 
gular positions are controlled by the rotation of their re- 

55 spective shafts about their axes by respective motors 
similar to those in Fig.11 . 

. [0030] The process of mounting components on the 
boards 22A.22B using the component mounting ma- 
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chine 20 will be explained in detail with reference to the 
drawings Fig.4 through Fig.9. 

[0031] As shown in Fig.4, the process begins at step 
1 01 , where the boards 22A.22B are carried in the board 
conveyer section 24 from the board carry-in area 24A. 
[0032] Then at step 1 02, the preceding board 22A is 
stopped and positioned at the first positioning area 24C, 
and the following board 22B is transported to the second 
positioning area 24B and positioned at step 103. 
[0033] At this time, the camera 36 captures the posi- 
tioned shape of the boards 22A.22B and are measured 
their positions at step 1 04. 

[0034] Then at step 105, the XY robot 32 moves the 
transport units 28A,28B to the pick-up position of the 
components at the component storage section 26. 
[0035] At step 106, the pick-up nozzles 50A.52A.54A 
and 50B,52B,54B pick up respective components 51 A, 
53A;55A and 51 B,53B,55B simultaneously. 
[0036] Because the picked-up components are usu- 
ally more or less shifted and/or tilted with regard to their 
nozzle centers, these displacements must be corrected. 
As to the nozzle disposition, nozzles 50A and 50B, 52A 
and 52B, and 54A and 54B are aligned in the same Y 
coordinate positions, respectively. 
[0037] Before the correction, at step 107, both coor- 
dinate position and angular orientation of each compo- 
nent are detected by the position detector. Then at steps 
1 08 through 1 1 2, the deviation in X,Y direction and tilting 
angle are calculated and corrected so that the compo- 
nents 51 A, 51 B can be simultaneously mounted on the 
boards 22 A, 22B by the nozzles 50A, 50B respectively. 
[0038] In more detail, first at step 108, the deviation 
in X,Y direction and angular orientation of each of the 
components 5 1 A 51 B with regard to target positions (po- 
sitions A,B in Figs. 6-9) are calculated, based on the dis- 
tance between the target positions on the boards 22A, 
22B for the components 51A.51B, and the picked-up 
shape of the components 51 A.51 B detected by the po- 
sition detectors. 

[0039] Then at step 1 09 (refer to Fig.5 hereunder),the 
nozzles 50A.50B are rotated to correct the tilted angles 
of the components 51 A.51 B to the predetermined orien- 
tations (see Fig. 7). 

[0040] At step 110, the XY robot 32 drives and posi- 
tions the transport units 28A.28B in X direction through 
the mechanical interface members, plates 29A.29B so 
that the deviations in X direction 5XA.6XB between the 
picked-up components 51 A.51 B and the respective tar- 
get positions on the boards 22A.22B can be corrected 
(see Fig.8). 

[0041] At step 111, it is calculated the deviation 6YB 
between the component 51 B and the predetermined Y 
coordinate position, and the Y direction deviation 8YC 
between the picked-up components 51 A and 51 B.Then 
at step 112, the transport units 28A.28B are moved in Y 
direction by 5YB by the robot 32 to coincide the compo- 
nent 51 B with the target position B in Y direction. At the 
same time, the first positioning area 24C with the board 



22A including the frame 38 is moved in Y direction by 
8YC by the Y-motor42 to coincide the component 51 A 
with the target position A in Y direction (see Fig.9). 
[0042] After the positional correction, the components 
5 51 A,51 B are placed on the respective boards 22A.22B 
simultaneously by the respective pick-up nozzles 50A, 
50B at step 113. 

[0043] At step 114, the steps 108 through 113 ex- 
plained before are repeated for mounting the compo- 
10 nents 53A.53B and 55A.55B. 

[0044] Further, at step 115, the steps 1 05 through 114 
are repeated until all components to be placed are 
mounted on the boards. 

[0045] After mounting all components to be placed on 
15 the boards, the boards 22A and 22B are carried out 
through the board carry-out area 24D at step 116, and 
the process can loop back to the step 101. 
[0046] While two transport units are provided in the 
described embodiment, the invention is not limited to 
20 this case, but more than three units can be provided. 
The number of component pick-up units on each of the 
transport units is not also to be limited to three units, but 
can be at least one unit. 

[0047] As to the board conveyor section in the embod- 

25 iment, the number of positioning areas is the same as 
those of the transport units, but these numbers can differ 
to each other. It is adaptable if the position areas are 
arranged movably in Y direction relative to a plurality of 
transport units. Therefore, such structures can be em- 

30 ployed that all transport units are movable by means of 
ball screws of the like, or only one transport unit is fixed 
with other units being movable in Y direction. 
[0048] In the embodiment described above, the com- 
ponents are sequentially mounted on the two boards 

35 22A.22B simultaneously, but the invention is not limited 
to the embodiment, it is possible in such a manner, for 
example, that each of the transport units 22A.22B 
mounts the components covering half zone of the pre- 
ceding and following boards in board travelling direction. 

to in other words, the transport unit 28A could mount com- 
ponents onto the front half zones of the boards 22A.22B, 
and the unit 22B onto the rear half zones of the boards 
22A.22B. 

[0049] The XY robot 32 is driven by motors, but these 

45 motors could include linear motors. 

[0050] As explained above, the present invention pro- 
vides a component mounting machine in which a plural- 
ity of electronic components can be mounted onto two 
boards simultaneously with a simple structure in high 

50 speed. 

[0051] Fig.1 is a perspective view of a component 
mounting machine embodying the invention. 
[0052] Fig.2 is an enlarged perspective view showing 
a board conveyer section. 
55 [0053] Fig. 3 is a perspective view illustrating the rela- 
tionship between a head unit and circuit boards. 
[0054] Fig.4 is a flow chart showing the former half of 
the component mounting process in the component 
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mounting machine. 

[0055] Fig.5 is a flow chart showing the latter hatf of 
the component mounting process in the component 
mounting machine. 

[0056] Fig. 6 is a plane view showing the positional re- 
lationship between the boards and the components to 
be mounted at the time of picking up components in 
mounting process. 

[0057] Fig. 7 is a plan view showing the positional re- 
lationship between the boards and the components after 
correction of the angular orientation of each component 
in mounting process. 

[0058] Fig. 8 is a plan view showing the positional re- 
lationship between the boards and the components after 
correction of X direction coordinate of each component 
in mounting process. 

[0059] Fig. 9 is a plan view showing the positional re- 
lationship between the boards and the components after 
corrections both of angular and coordinate positions of 
. each component in mounting process. 
[0060] Fig. 10 is a schematic perspective view show- 
ing a conventional component mounting machine. 
[0061] Fig. 11 is an enlarged perspective view show- 
ing a head unit of the conventional component mounting 
machine. 

[Explanation of the reference numerals} 

[0062] 20 - electronic component mounting machine, 
22 - circuit board. 24 - board conveyer system, 24A - 
board carry-in area, 24B - second positioning area, 24C 
- first positioning area, 24D - board carry-out area, 26 - 
electronic component storage section, 28A,28B - trans- 
port unit, 30 - X-guide, 32 - XY robot, 34 - component 
pick-up unit, 36 - camera, 40 - straight guide, 42 - Y- 
motor 



Claims . 

1 . A machine for mounting electroniccomponents (20) 
comprising: 

a board conveyor section (24) for conveying cir- 
cuit boards (22A, 22B) in a transporting direc- 
tion through a board carry-in area (24A), two 
board positioning areas (24B, 24C) and a board 
carry-out area (24D) in this order and stopping 
them in the board positioning areas (24B, 24C); 
an electronic component storage section (26) 
disposed along the board conveyor section (24) 
for supplying the electronic components (51 A, 
53A, 55A, 51 B, 53B, 55B) sequentially; 
a head unit having a plurality of component 
pick-up units (34), each pick-up unit (34) having 
a pick-up nozzle (50A, 52A, 54A, 50B, 52B, 
54B), for receiving one of the components 
(51 A, 53A, 55A, 51 B, 53B, 55B) from the com- 



ponent storage section (26) and placing it onto 
a board (22A, 22B) positioned at a positioning 
area (24B, 24C), and each pick-up unit (34) in- 
cluding an angular positioning device for the 
5 nozzle; and 

an XY robot (32) for supporting and moving the 
head unit in an X direction parallel to the trans- 
porting direction of. the boards (22A, 22B) and 
in a Y direction perpendicular thereto; 

w 

wherein the head unit has two transport units 
(28A, 28B) supported slidably on one X-guide (30), 
each transport unit (28A, 28B) being movable inde- 
pendently to the other in the X direction and having 

15 at least one component pick-up unit (34), and 

characterized in that a Y-motor is arranged to drive 
one of the board positioning areas (24C) in the Y 
direction relative to the other board positioning area 
(24B) so as to correct a Y-direction deviation (SYC) 

20 . between a component (51 A) to be mounted on a 
board (22A) placed on said one of the board posi- 
tioning areas (24C) and a component (51 B) to be 
mounted on a board (22B) placed on the other 
board positioning area (24B). 

25 

2. A method for mounting components in an electronic 
component mounting machine (20), comprising the 
steps of: 

30 conveying circuit boards (22B,22A) through a 

board carry-in area (24A), two board position- 
ing areas (24B,24C), and a board carry-out ar- 
ea (24D) in this order and stopping them in the 
board positioning area (24 B, 24C); 

35 picking up components (51A,53A,55A; 51 B, 

53B.55B) from a component storage section 
(26) with pick-up nozzles (50A,52A,54A; SOB, 
52B.54B); 

altering the angular orientation of each picked 
40 up component (51 A,53A,55A; 51B,53B,55B) 

by an angular positioning device of a pick-up 
unit (34); 

positioning two transport units (26A.26B) 

above predetermined X coordinate positions on 
45 the boards (22A.22B) placed on respective 

board positioning areas (24B.24C) with inde-. 

pendent movement in an X direction; 

positioning by an XY robot (32),- one of the 

transport units (28B) above a predetermined Y 
50 coordinate position on the board (22B) placed 

on one of the board positioning areas 1 (24B); 

characterised by positioning the other board 
positioning area (24C) with movement in the Y di- 
55 rection relative to said one of the board positioning 
areas (24B) to correct a Y-direction deviation (SYC) 
between a component (51 B) to be mounted on a 
board (22B) placed on said, one of the board posi- 
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tioning areas (24B) and a component (51 A) to be 
mounted on a board (22A) placed on the other 
board positioning area (24C) so as to position said 
other transport unit (28A) above a predetermined Y 
coordinate position on the board (22A); and 5 

placing the picked up components (51A.53A, 
55A; 51 B,53B,55B) onto the two boards (22A,22B) 2. 
substantially simultaneously. 

10 

Patentansprttche 

1 . Maschine zum Anbringen von elektronischen Kom- . 
ponenten (20), umfassend:. 

15 

einen Platinenbefordererabschnitt (24) zum 
Befordern von Schaltungsplatinen (22A, 22B) 
in einer Transportrichtung durch ein Platinen- 
hereinfuhrungsgebiet (24A), zwei Platinenposi- 
tionierungsgebiete (24B, 24C) und ein Plati- 20 
nenherausfuhrungsgebiet (24D) in dieser Rei- 
henfolge und Stoppen von diesen an den Pla- 
tinen position ierungsgebieten (24B, 24C); 
einen Speicherabschnitt (26) fur elektronische 
Komponenten, der entlang des Platinenbefor- 25 
dererabschnitts (24) angeordnet ist, zum Zu- 
fuhren der elektronischen Komponenten (51 A, 
53A, 55A, 51 B, 53B, 55B) sequenzieil; 
eine Kopfeinheit mit einer Vielzahi von Kompo- 
nentenaufnahmeeinheiten (34), wobei jede 30 
Aufnahmeeinheit (34) eine Aufnahmediise 
(50A, 52A, 54A, 50B, 52B, 54B) aufweist, zum 
Empfangen von einer der Komponenten (51 A, 
53 A, 55A, 51 B, 53 B, 55B) von dem Komponen- 
tenspeicherabschnitt (26) und zum Platzieren 35 
davon auf einer Platine (22A, 22B), die an ei- 
nem Positionierungsgebiet (24B, 24C) positio- 
niert ist, und wobei jede Aufnahmeeinheit (34) 
eine Winkelpositionierungseinrichtung fur die 
Duse einschlieBt; und 40 
ein XY-Roboter(32) zum Haltern und Bewegen 
der Kopfeinheit in einer X-Richtung parallel zu 
der Transportrichtung der Platinen (22A, 22B) 
und in einer Y-Richtung senkrecht dazu; 

45 

wobei die Kopfeinheit zwei Transporteinhei- 
ten (28A,28B)aufweist, die gleitbar auf einer X-FQh- 
rung (30) gehaltert werden, wobei jede Trans- 
porteinheit (28A, 28B) unabhangig zueinander in 
der X-Richtung bewegbar ist und wenigstens eine so 
Komponentenaufnahmeeinheit (34) aufweist, und 
dadu rch gekennzeichnet, dass ein Y-Motor ange- 
ordnet ist, urn ein Gebiet der Platinenpositionie- 
rungsgebiete (24C) in der Y-Richtung relativ zu 
dem anderen Platinenpositionierungsgebiet (24B) « 
anzutreiben, urn so eine Y-Richtungsabweichung 
(8XC) zwischen einer Komponente (51 A), die auf 
einer Platine (22A) angebracht werden soil, die auf 



dem einen Gebiet der Platinenpositionierungsge- 
biete (24C) angebracht ist, und einer Komponente 
(51 B), die auf einer Platine (22B) angebracht wer- 
den soil, die auf dem anderen Platinenpositionie- 
rungsgebiet (24B) platziert ist, zu korrigieren. 

Verfahren zum Anbringen von Komponenten in ei- 
ner Anbringungsmaschine (20) fur elektronische 
Komponenten, umfassend die folgenden Schritte: 

Befordern von Schaltungsplatinen (22 A, 22B) 
durch ein Platinenhereinfuhrungsgebiet (24A), 
zwei Platinenpositionierungsgebiete (24B, .. 
24C), und ein Platinenherausfuhrungsgebiet 
(24D) in dieser Reihenfolge und zum Stoppen 
von diesen an dem Platinenpositionierungsge- 
biet (24B, 24C); 

Aufnehmen von Komponenten (51 A, 53A, 55A; 
51 B, 53B, 55B) von einem Komponentenspei- 
cherabschnitt (26) mit Aufnahmedusen (50 A, 
52A, 54A; 50B, 52B, 54B); 

Andern der Win kelorientie rung von jeder auf- 
genommenen Komponente (51 A, 53A, 55A; 
51 B, 53B, 55B) durch eine Winkelpositionie- 
rungseinrichtung einer Aufnahmeeinheit (34); 

Positionieren von zwei Transportelnheiten 
(28A, 28B) uber vorgegebenen X-Koordinaten- 
positionen auf den Platinen (22A, 22B), die auf 
jeweiligen Platinenposition ierungsgebieten 
(24B, 24C) platztert sind, mit einer unabhangi- 
gen Bewegung in einer X-Richtung; 

Positionieren von einer derTransporteinheiten 
(28B) uber einer vorgegebenen Y-Koordinaten- 
position auf der Platine (22B), die auf einem 
Gebiet der Platinenpositionierungsgebiete 
(24B) pJatziert ist, durch einen XY-Roboter 
(32); 

gekennzeichnet durch ein Positionieren des 
anderen Piatinenpositionierungsgebietes (24C) mit 
einer Bewegung in der Y-Richtung relativ zu dem 
einen Gebiet der Platinenpositionierungsgebiete 
(24B), um eine Y-Richtungsabweichung (5YC) zwi- 
schen einer Komponente (51 B), die auf einer Plati- 
ne (22B) angebracht werden soil, die auf dem einen 
Gebiet der Platinenpositionierungsgebiete (24B) 
platztert ist, und einer Komponente (51 A), die auf 
einer Platine (22A) angebracht werden soil, die auf 
dem anderen Platinenpositionierungsgebiet (24C) 
platziert ist, zu korrigieren, um die andere Trans- 
porteinheit (28A) uber einer vorgegebenen Y-Koor- 
dinatenposition auf der Platine (22A) zu positionie- 
ren; und 

Platzieren der aufgenommenen Komponen- 
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ten (51 A, 53A, 55A; 51 B, 53B, 55B) auf den zwei 
Platinen (22A, 22B) im Wesentlichen gleichzeitig. 



Revendications 5 

1 . Machine de montage de composants electroniques 
(20), comprenant: 

une section de transport de cartes (24) pour 10 
transporter successivement des cartes de cir- 
cuit imprime (22A, 22B) dans une direction de 
transport a travers une zone d'entree des car- 
tes (24A), deux zones de positionnement des 
cartes (24B, 24C) et une zone de sortie des car- is 
tes (24D) dans cet ordre et pour les arreter dans 
les zones de positionnement des cartes (24B, 
24C); 

une section de stockage des composants elec- 20 
troniques (26) agencee le long de la section de 
transport des cartes (24) pour assurer une ali- 
mentation sequentielle des composants elec- 
troniques (51 A, 53A, 55A, 51 B, 53B, 55B); 

25 

une unite de tete comportant plusieurs unites 
de prelevement des composants (34), chaque 
unite de prelevement (34) comportant une buse 
de prelevement (50A } 52A, 54A, 50B, 52B, 
54B) pour recevoir un des composants (51 A, 30 
53A, 55A, 51 B, 53B, 55B) de la section de stoc- 
kage des composants (26) et le placer sur une 
carte (22A, 22B) positionnee au niveau d'une 
zone de positionnement (24B, 24C), chaque 
unite de prelevement (34) englobant un dispo- 35 
sitif de positionnement angulaire de la buse; et 

un robot XY (32) destine a supporter et a de- 
placer I'unite de tete dans une direction X pa- 
rallel a la direction de transport des cartes <o 
(22 A, 22 B) et dans une direction Y perpendicu- 
laire a celle-ci; 

I'unite de tete comportant deux unites de trans- 
port (28A, 28B) supportees par glissement sur 45 
un guide X (30), chaque unite de transport 
(28A, 28B) pouvant etre deplacee indepen- 
damment dans la direction X et comportant au 
moins une unite de prelevement des compo- 
sants (34), caracterisee en ce qu'un moteur Y so 
sert a entraTner une des zones de positionne- 
ment des cartes (24B) dans la direction Y par 
rapport a I'autre zone de positionnement des 
cartes (24B) de sorte a corriger une deviation 
dans la direction Y (8YC) entre un composant ss 
(51 A) devant etre monte sur une carte (22A) 
placee sur ladlte une des zones de positionne- 
ment des cartes (24C) et un composant (51 B) 



devant etre monte sur une carte (22B) placee 
sur I'autre zone de positionnement des cartes 
(24B). 

2. Precede de montage de composants dans une ma- 
chine de montage de composants electroniques 
(20), comprenant les etapes ci-dessous: 

transport successif des cartes de circuit impri- 
me (22B, 22A) a travers une zone d'entree des 
cartes (24A), deux zones de positionnement 
des cartes (24B, 24C) et une zone de sortie des 
cartes (24D) dans cet ordre et pour les arreter 
dans la zone de positionnement des cartes 
(24B, 24C); 

prelevement des composants (51 A, 53A, 65A ; 
51 B, 53B, 55B) d'une section de stockage des 
composants (26) par des buses de preleve- 
ment (50A, 52A, 54A ; 50B, 52B, 54B); 
changement de I'orientation angulaire de cha- 
que composant preieve (51 A, 53A, 55A; 51 B, 
53B ( 55B) par un dispositif de positionnement 
angulaire d'une unite de prelevement (34); 
positionnement de deux unites de transport 
(28A, 28B) au-dessus de positions de coordon- 
nees X predeterminees sur les cartes (22A. 
22B) placees sur les zones de positionnement 
respectrves des cartes (24B, 24C), avec uri d6- 
placement in dependant dans une direction X; 
positionnement par I'intermediaire d'un robot 
XY (32) de Tune des unites de transport (28B) 
au-dessus d'une position de coordonnee Y pre- 
determine sur la carte (22B) placee sur une 
des zones de positionnement des cartes (24B); 

caracterise par I'etape de positionnement de 
I'autre zone de positionnement des cartes (24C) par 
un d6placement dans la direction Y par rapport a 
ladite une des zones de positionnement des cartes 
(24B) pour corriger une deviation dans la direction 
Y (6YC) entre un composant (51 B) devant etre mon- 
te sur une carte (22B) placee sur ladite une des zo- 
nes de positionnement des cartes (24B) et un com- 
posant (51 A) devant etre monte sur une carte 
(22A); placee sur I'autre zone de positionnement 
--■ des cartes (24C) , de sorte a positionner ladite autre 
unite de transport (28A) au-dessus d'une position 
de coordonnee Y predeterminee sur la carte (22A); 
et 

agencement des composants preleves (51 A, 
53A, 55A ; 51 B, 53B, 55B) sur les deux cartes (22A : 
22B), de maniere pratiquement simultanee. 
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FIG.4 



( START ) 



101 





CARRY IN BOARDS 










102 


STOP AND POSITION PRECEDING BOARD 
AT FIRST POSITIONING AREA 


\ 


, 103 


STOP AND POSITION FOLLOWING BOARD 
AT SECOND POSITIONING AREA 




104 


M EASURE THE POSITIONED SHAPE OF 
THE BOARDS BY CAMERAS 




, 105 


MOVE TRANSPORT UNITS TO 
COMPONENT STORAGE SECTION f 



106 



PICK-UP NOZZLES 50A, 52A, 54A. SOB, 
52B, 54B PICKUP COMPONENTS 51 A, 53A, 
55A, 51 B, 53B, 55B SIMULTANEOUSLY 



107 



DETECT THE DISPLACEMENTS OF 
THE PICKED-UP COMPONENTS 



108 



CALCULATE DEVIATIONS BOTH OF COORDINATE 
AND ANGULAR POSITIONS OF COMPONENTS 
51 , 51 B WITH REGARD TO THE TARGET 
POSITIONS ON THE BOARDS 
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109 



CORRECT THE ANGULAR ORIENTATION OF EACH 
OF THE COMPONENTS 51 A, 51 B 



110 



DRIVE UNITS 28A, 28B SO THAT COMPONENTS 
51 A, 51 B COME TO THEIR TARGET X POSITIONS 



111 



CALCULATE THE DEVIATION 8YB FOR 51 B, AND 
5YC BETWEEN COMPONENTS 51 A AND 51 B 




112 


LOCATE COMPONENTS 51 B, 51 A TO TARGET Y 
POSITION. CORRECTING 8YB, 5YC BY TRANSPORT 
UNITS 28A, 28B, AND POSITIONING AREA 24C 




113 


PLACE COMPONENTS 51A.51B ON PRECEDING 
AND FOLLOWING BOARDS SIMULTANEOUSLY 




114 


REPEAT THE STEPS 108-113 FOR THE 
COMPONENTS 53A, 53B, 55A, 55B 




< 115 


i REPEAT THE STEPS 105-114 UNTIL 
ALL COMPONENTS ARE MOUNTED 




r 116 


CARRY OUT BOTH OF THE BOARDS | 










LOOP BACK TO STEP 101 | 
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50A 51A 



13 



EP 0 942 641 B1 




S1A 
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FIG.10 
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